Purpose 10 This two-centre research study, 'Showing the Way', aimed to develop a framework for use in 11 the evaluation of the effectiveness of signage to assist people with dementia. 12 Design/methodology/approach 13 The study consisted of two parts. Workshops held in both Sydney and Edinburgh using 14 'world café' methodology with 28 knowledgeable participants produced a pool of statements. 15 These were subsequently used in a three-round Delphi process administered to 38 16 participants in order to generate ideas and develop consensus content for a signage evaluation 17 framework. 18 Findings 19 This process resulted in a framework consisting of Delphi statements which had a 70% level 20 of agreement and a series of prompt questions. Both intrinsic factors and wider 21 environmental, extrinsic factors in signage for wayfinding were identified. simultaneously be universally relevant and readily understood, yet meets the idiosyncratic 2 needs of each individual living with dementia. 3 Originality/value 4
Dementia is one of the most rapidly growing public health challenges of contemporary 13 society with approximately 50 million people worldwide affected, and this is predicted to 14 increase to 131.5 million people by 2050. The term dementia refers to a collection of 15 terminal, currently largely untreatable diseases, in which cognitive functions become 16 increasingly compromised. These include memory retrieval, capacity for new learning, 17 communication, planning and executive function. Problems with visual perception, 18 hallucinations and disorientation in time and place, can also frequently occur. 19 It has long been acknowledged that the design of environments in which people with 20 dementia live can either support or exacerbate the disabling characteristics of these 21 conditions (Judd et al., 1998) . In such environments, the type, design, location and 22 characteristics of signs is critically important. To date, little research has been undertaken to 23 evaluate how effective signage is for lessening anxiety or assisting wayfinding in people with 24 dementia. (2016) . The first aim of this study was to assess current understanding about signage practice 4 by exploring how people with dementia understand and use signage. The second aim was to 5 develop a preliminary consensus about how to evaluate signage effectiveness for assisting 6 people with dementia. The study outcomes will assist designers, architects, service providers 7 and communities in improving signage design and use in both public and semi-private spaces 8 used by people with dementia. 9 Semiotics is the study of signs, symbols and their communicative and interpretative processes 10 (Chandler, 2007) . Signs are commonly used to provide instruction, information, location and 11 direction, for example, street signs and traffic signs. These signs require interpretation and 12 decoding, frequently drawing on prior learned knowledge or familiarity. If a person's ability 13 to access or recall prior knowledge is compromised, a sign may fail to provide information or 14 may be misunderstood. Signs also possess different intrinsic characteristics like words, 15 pictures, colours, symbols, objects or sounds. For example, the word 'poison' or colour red 16 may alert to danger. Such characteristics are usually mediated by extrinsic environmental 17 factors including adequate lighting, contrast of letters or symbols against their background, 18 and the environmental contexts in which they appear. A sign's interpretation is also mediated 19 by intrinsic factors possessed by the user. Examples include height or posture (a common 20 disabling factor in older people with osteoporosis), visual acuity, cultural and linguistic 21 background, literacy level, prior familiarity and the extent of fluctuating cognitive 22 impairment. The effectiveness of a sign will therefore depend upon the creator of the sign 23 taking these factors into account (Chandler, 2007 (Kurrle et al., 2012) . In many 5 public and some private spaces used by people with dementia, the type, location, amount, 6 type and size of signage is mandated by regulating authorities, for example, fire exits or toilet 7 signage in hospitals and nursing homes. However, there is little explicit evidence available 8 concerning the basis for much of this regulation.
9
A 2000-2016 literature search was conducted using the following terms in all combinations: 10 dementia, signage, design, benefit, orientation, creative design, impact, wayfinding, hospitals, 11 care homes, and environment (Gresham et al., 2016) . Ninety-three articles of potential 12 relevance were identified in a search of ASSIA, EBSCO, Psych info, CINAHL and Web of 13 Knowledge databases. After refinement and review of abstracts, 29 articles spanning health, 14 architecture and urban planning literature were identified as relevant. This review 15 demonstrated that environmental design is increasingly being recognised as having enabling 16 or disabling effects on both mood and function of people with dementia, although the same 17 environment is likely to impact differently on each individual (Calkins, 2009 , Hernandez, 18 2007 , Pollock and Fuggle, 2013 , Marquardt, 2011 . The total environment, as well as specific 19 elements within it, may reduce or exacerbate stress (Boex and Boex, 2012) , enhance quality 20 of life (Brawley, 2001 , Allen, 2009 , Torrington, 2006 and assist in maintaining autonomy 21 and individuality (Passini et al., 2000) . 22 There may be an assumption that signage is essential within dementia environments. For 23 example, one study emphasised that design of signage should be familiar, legible, distinctive, 24 accessible and promote comfort and safety (Afacan, 2013) . However, numerous guidelines 25 exist concerning principles of design for enhancing dementia care living environments but in a study examining 10 sets of guidelines, yielding 76 principles and published between 1989-2 2009, found none explicitly referred to signs or signage (van Hoof et al., 2010) . In a survey 3 of 30 UK aged care homes, lack of signage was a significant issue leading to restricted 4 wayfinding, especially in relation to locating toilets (Kelly et al., 2011) . Furthermore, signage 5 was identified as one of five key deficits in essential design features in aged care facilities 6 (Hadjri et al., 2012 , Cunningham et al., 2008 . While the absence of signage may be 7 problematic, overprovision or the use of 'dense' signs may be equally deleterious (Mitchell et 8 al., 2004) . Some signs may increase confusion, be misunderstood or misdirect people who 9 may lack discernment about the relevance of the sign to their particular circumstances. One 10 example of this is the potential interpretation of fire exit signage as the regular exit in a 11 dementia care environment. Therefore, understanding how signage is used and how to 12 evaluate signage effectiveness is essential in assisting the wellbeing of people with dementia. were invited to participate in subsequent Delphi rounds for which strategies were used to 20 recruit additional participants. The Delphi method involves iterative rounds of questionnaires 21 being sent to selected experts where each round refines statements in order to reach 22 consensus. The response rate for returning each Delphi round questionnaire is shown in Table   23 1. Two 'world café' style exploratory workshops (involving small groups of participants in 24 discussion around café-style tables) followed by three Delphi rounds were used to develop a 25 broadly applicable classification as the basis of an evaluative framework (Slocum, 2003) . The sharing of individual interpretations of a topic, rather than seeking to reach an agreed 13 consensus. In the Scottish workshop, an additional experiential task was set. Participants took 14 part in a practical wayfinding task of going out in small groups to find a café and their 15 experiences of wayfinding were fed back to the whole group. The format of both workshops 16 was designed to elicit views, experiences and personal and professional perspectives on: 1) 17 factors to be considered when designing signage for environments used by people with 18 dementia; 2) identification and exploration of the measures needing consideration in 19 evaluating signage for these environments; and 3) how to develop ways for people with 20 dementia to be involved in the development and evaluation of signage for dementia specific 21 environments. Five main question areas were addressed, detailed in Table 2 . Both research 22 teams transcribed and collated their own workshop data, identifying initial themes and 23 agreeing on interpretations before the pooled data was subjected to inductive content analysis 24 (Krippendorff, 2012) to identify main topic areas, themes and sub-themes. 25 The Delphi process Page 6 of 23 Housing, Care and Support   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 A Delphi study (a multi-staged survey which aims to achieve consensus on an important 2 issue) was used to develop a general consensus on final outcomes (Keeney et al., 2010, 3 Patterson et al., 2016). The research team set a 70% consensus level as measured by "agree" 4 or "strongly agree" responses, as is consistent with other studies (Kleynen et al., 2014) . 5 Round 1 consisted of 20 statements based on the four main themes emerging from the 6 workshops. Participants were asked to respond with up to 10 short statements of their own, 7 thus allowing some freedom of expression while also confining the responses to the main 8 themes. Round 1 responses were subjected to content analysis to generate statements for 9 Round 2 which consisted of 28 statements consolidated under three headings. Participants 10 were asked to rate these statements on a five point Likert scale ranging from "strongly agree" 11 to "strongly disagree". Open ended comments were also invited and used to provide the 12 statements for Round 3. Statements that failed to reach 70% consensus in Round 2 were 13 included within the development of statements for Round 3. After Round 2, 18 of 28 14 statements reached consensus to be augmented by a further 10 at Round 3. These consensus 15 statements were then combined with prompt questions to produce the evaluation framework. 16 All stages of the process involved in developing the framework are summarised in Figure 1 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Tables 3 and 4 , which summarise the most important factors relating to the signs 13 themselves, and their surrounding environments. The statements in Table 5 presents the 14 characteristics and importance of how effective signage can aid wayfinding and navigation, 15 and Table 6 summarises how effective signage can be evaluated. Putting this together, Figure   16 2 summarises the inter-relationships between the different parts of the framework. This 17 indicates how various intrinsic and extrinsic factors combine to produce enabling dementia 18 signage within enabling environments in which evaluation is recognized as an essential 19 ongoing process. 20 Overall, the Delphi process conducted online and informed by two workshops proved to be 21 an efficient methodology for reaching a high degree of consensus involving people with 22 differing professional backgrounds and experience of designing and using signage to assist 23 people with dementia. Although a high level of consensus was reached overall, some 24 respondents found the Delphi process too restrictive. In addition, it was difficult to recruit 25 larger numbers of people with dementia, and those that did participate in the study had Page 10 of 23 Housing, Care and Support   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 suggested that the ability to perform this highly complex spatial navigational task can be 7 enabled or compromised by many factors, including signage (Marquez et al., 2017) . Page 12 of 23 Housing, Care and Support   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Housing, Care and Support   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56 H o u s i n g , C a r e a n d S u p p o r t The usefulness of interactive signs will depend on the age, culture and cognitive ability of the user Aesthetics Whether a sign is aesthetically pleasing is subjective. Age, culture and life experience will all have an impact. Whether or not a sign is aesthetically pleasing is far less important than clarity -but if it can also look good, then that is a win/win. Accessibility
The key thing is that the sign should be easily understandable by the person with dementia and appropriate for those also whose sight is poor.
Volume of information
If there is too much information, signs and pictures/photos can seem to be 'trees lost in the forest'
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The preferences of designers, managers and staff can take priority over the needs of people with dementia Building design Good design of a building can reduce the need for signage Other cues
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Process Consensus Delphi Statement Wayfinding
Signage is the main tool to assist in wayfinding Making sense of the world Signage helps us make sense of the world when we are in unfamiliar environments Landmarks Some people navigate easily with landmarks while others rely on street signs and don't notice or memorise landmarks -this is independent of cognitive impairment Interactive signs People with dementia can be capable in becoming familiar with interactive signs Promoting wellbeing
Having helpful signs in an environment can promote feelings of wellbeing Reducing anxiety Signs that help people find their way reduce anxiety Page 22 of 23 Housing, Care and Support   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 H o u s i n g , C a r e a n d S u p p o r t Regular audits of signs should be undertaken in environments where people with dementia live. In residential care, staff should spend more time with residents rather than doing audits. People's interactions How people interact with a sign helps us to understand its effectiveness Walking through Walking through real life situations with people with dementia allows them to be involved in evaluation Observation
Using observational techniques allows a wide range of people with dementia to become involved in evaluation of signs Context
The context of a sign should be considered when measuring its effectiveness Interactive methodology A more interactive methodology will allow a person living with dementia to be involved in evaluating signs Outcome measures Outcome measures should be developed for common signs Emotional responses
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